Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
INTRODUCTION
Technological change has continually transformed the way mankind fights its wars.
Bronze and steel brought the defeat of barbarians and the ascendance of Greece and Rome. The stirrup allowed the development of the mounted knight, who was in turn brought down by the development of the English longbow. Gunpowder came next, forever changing the battlefield, and the dramatic alterations brought along with the tank, and then the airplane, further matured it. Nuclear weapons and terrorism are the latest technological transformations. Next is the weaponization of space, which will likewise have a dramatic effect on the defining principles of warfare. In parallel to the argument for the separation of the Air Force from the Army in the early 1900s, the debate over a separate Space Service has come to the forefront of military discussion. Space Vision 2020 is clear: "During the early portion of the 21 st century, space power will evolve into a separate and equal medium of warfare." 1 Key doctrinal, technological, and organizational reforms indicate the United States needs to establish a separate Space Service in order to completely and economically introduce space-generated effects into the joint fight.
DOCTRINE
Space needs to be its own separate Service because it is fundamentally different from the existing Services. Joint Doctrine for Space Operations states:
Space has several unique characteristics that differentiate it from the other services. Accepted international conventions do not extend a nation's geographical boundaries into Earth orbit. Therefore, nations enjoy unimpeded satellite overflight of other nations through space. Spacecraft movement is not significantly impeded by any of Earth's surface features such as terrain, but instead is governed by orbital mechanics…. The space environment affects the performance of both terrestrial and space systems… [and] the difficulty in gaining access to [space] presents unique planning and operational considerations that affect both friendly, adversary and neutral space forces alike.
These differences are so fundamental that it would be difficult at best for a terrestrial commander to employ space assets efficiently. To "think out of the box," a commander needs to know what the box (and the physical laws governing its use) looks like. The fabric of space is not the only significant difference between it and the environments of the present Services.
The lumping of air and space into one medium of warfare is not supportable;
subsequently, space should be separated from the other Services as the Air Force was from the Army in 1947. U.S. Air Force leadership first used the term "aerospace" to indicate a seamless air and space medium: That is not accurate. Many experts believe that the lowest altitude at which a satellite can maintain an orbit defines the lower limit of "space." The highest limit of "air" is the highest altitude that aircraft use lift to maintain flight. 3 One is left wondering how to define the area between these two limits and the resultant seam between them. In addition, airpower is subject to the laws of gravity and fluid mechanics while space assets are subject to the laws of orbital mechanics. Just as land warfare differs significantly from sea warfare due to their different environments, the operating environments of air and space are similarly diverse.
Seamlessness between air and space does not exist, and the main similarity between them is that both are not constrained to the surface of the earth.
Space requires a Space Service professional to globally prioritize assets. The Army, Navy, and Air Force are geographically oriented to the specific combatant command theaters established by the Unified Command Plan. Space, on the other hand, has a global focus. The different combatant commands compete for scarce space power enhancement effects.
Subsequently, the requirements for space's low-density, high-demand (LD/HD) assets need to be organized by someone with objectivity and global situational awareness (SA). This concept directly parallels the argument that airpower needs to be controlled by an airman and applied with a theater perspective in order to properly apportion airpower effects. Command. 6 It seems the budget is quite lop-sided in the Air Force's favor, and "no amount of directive authority-budgetary or otherwise-will overcome the capacity of Service staffs to commit mischief should that be their bent." 7 The DOD itself has seemingly shorted space development as well when one considers that space accounts for less than $9 billion of the $310 billion DOD budget. A Space Service would be able to compete for funding and objectively budget for systems that would evenly represent space effects required by the joint forces. It would also be able to force the sister Services to link their space-supported assets to one interoperable system. The budget would emphasize space potential and serve to establish a more economical way to do business.
Space Superiority, "an essential element of battlefield success and future warfare," begs for the eventual weaponization of space. 8 Once space is weaponized, it will become a decisive force and thereby establish the equality of Space with the Army, Navy, and Air Force. Moreover, Force Application will have dramatic effects on major theater conflict. Imagine space-based lasers wiping out massed troop formations, tanks, ships or aircraft. Has the Air Force been dragging its feet on developing weapons for space because of its Icarus Syndrome? The answer is clear: Space Force Application does not make the sister Services irrelevant. As present military conflicts get smaller and targets are more widely dispersed in the differing forms of MOOTW, the sister Services will always be required to handle small conflicts.
A separate Space Service will also be necessary as the U.S. responsibilities in space morph into policing roles. Space Vision 2020 states the "US may evolve into the guardian of space commerce-similar to the historical example of navies protecting sea commerce." 9 The United
States is the only nation that has the economic power to support development of space-based A separate Space Service also is needed to develop other negation assets. Other ways to accomplish negation are to jam the signal links between satellites and their ground stations, or to "spoof" the satellites, causing them to transmit erroneous information. Yet another method is to employ a laser dazzler to temporarily blind a satellite. The United States is currently working to develop these capabilities through both space-and ground-based systems. 13 While negation is an important element of space control as it relates to enemy systems, protection is an equally important function for U.S. systems.
A separate Space Service will need to develop and deploy advanced military communication satellites with the necessary "bandwidth, protection, survivability, and interoperability" to support future joint warfighting. 14 Much of the U.S. military's space-based communications is carried over commercial systems as the need for greater bandwidth has far outpaced the military's ability to fund and deploy its own systems to meet capacity requirements. 15 The complicating element is that the military as one customer among many, lacks both the funding and the authority to ensure that its commercial providers incorporate defensive measures into the design and deployment of their satellite systems. The lack of civilian asset self-protection is forecast to continue and will remain a key vulnerability for U.S.
forces. Presently MILSTAR is the only communication satellite that has shielding against electromagnetic pulses and other space environment threats.
A separate Space Service could better develop countermeasures to the growing availability and low cost of jamming technologies. Developments in miniaturization are enabling the creation of micro-and nano-satellites capable of "bird-dogging," disrupting or destroying U.S. space systems. Because they are so small, such satellites are very difficult to detect and defeat. 16 In a similar fashion, miniaturization has enabled the development of lowcost Global Positioning System (GPS) jammers that could seriously impair the capabilities of U.S. forces that rely on GPS for navigation and weapons delivery.
17
A separate Space Service is also needed to coordinate and deconflict the growing and diverse requirements of the GPS contribution to the Force Enhancement mission. Worldwide navigation and timing is currently provided by a constellation of 24 GPS satellites. That system gives U.S. military forces precision navigation and weapon system guidance capability with a reliable accuracy of less than 15 meters. The next generation of GPS will deliver 30-centimeter position resolution, decreased vulnerability to jamming, and timing signals of 1-nanosecond accuracy. 18 Today, commercial off-the-shelf GPS receivers are inexpensive and widely available to anyone. Thus military planners are acutely aware that GPS capabilities may not only enable U.S. forces, but also greatly benefit an adversary. The next generation GPS will partially solve that dilemma by offering service blackout areas, thereby denying an adversary the use of GPS in targeted regions during critical times. 19 The complexity and scope of maintaining "global" SA also points to a separate Space
Service to support the geographic sister services. The ISR functions currently provided by space-based systems enable the United States to quickly and accurately identify activities that pose strategic threats to national interests as well as operational and tactical forces. These include such things as the deployment of offensive ballistic missiles, the movement of air or land forces in a crisis area, or the construction of a terrorist training camp. Simply put, the goal of exploiting space-based ISR systems is to maintain a constant "global" situational awareness of militarily significant events.
20
Plans to employ a number of innovative space systems in the future require a separate Space Service to integrate targeting priorities with a global perspective. U.S. planners are also working on a distributed surveillance satellite constellation carrying weather, radar, optical, and hyperspectral sensors. A key element of such enhanced surveillance capability may involve space-based synthetic aperture radars (SAR). Planners foresee deploying a small constellation of SAR satellites in low earth orbit with an imaging capability refined to 1-centimeter resolution.
21
The development of Force Application assets like the "micro-munitions" using "coordinate targeting" 22 would give the United States a truly revolutionary over-the-horizon weapon system.
These barely detectable weapons would combine the precision navigation capability of the next generation GPS with the superhigh-resolution imagery of a space-based SAR system. Thus instead of relying on a 2,000-pound bomb to eliminate an adversary's command and control center, the United States could launch a baseball-sized munition to destroy its antenna array, achieving the same effect at a fraction of the cost.
Another reason for a separate Space Service is the need to develop the piloted singlestage-to-orbit space-plane that has consistently been placed on the back burner by the Air Force. 
